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Abstract:

A 70-year-old man had stage Il Idioptic Macular Hole, complained of a decrease in vision, and have
metamorphopsia was presented. Oct examination revealed incomplete posterior vitreous detachment
(PVD) with persistent antero posterior traction on the small part of the superior edge of the MH in upper
scans of horizontal sections. Spontaneous closure of IMH following complete PVD and decreased
macular edema combine with the recovery of the foveal structure observed by OCT.
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Introduction:

A macular hole (MH) is a partial or complete defect of the neurosensorial
retina in the foveal center. MH may develop secondary to trauma, retinal
detachment, choroidal neovascularization, macular edema, or submacular
hemorrhage but the most common type of MH is the idiopathic macular
holes (IMH). The formation of an IMH has been attributed to either
antero-posterior or tangential traction exerting on the fovea. A full-
thickness defect of retinal in the MH can cause a significant decrease in
visual acuity and visual distortion [1-5].

Pars plana vitrectomy is still accepted as a primary and effective treatment
option for idiopathic full-thickness MH. [6,7] However, spontaneous
closure of early stage of IMH's with good visual acuity progression in
several case reports has been published in recent years. But the
spontaneous closure of stage Il and more advanced stage IMH is
extremely rare in the literature. The mechanism and the characteristics for
spontaneous closure of idiopathic full-thickness macular holes and the
risk factors are not still fully explicated [8-12].
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In this case report, we presented a case that a spontaneous closure of stage
Il IMH after the separation of vitreoretinal traction and recovery of the
foveal anatomic structures.

Case Report:

A 70-year-old man was referred to our retina clinic with a complaint of
decreased vision and visual distortion in his right eye. He did not have
any trauma, and his medical history was unremarkable. The Best-
corrected visual acuity was finger counting from 5 meters in the right eye
and 0.6 in the left eye mild nuclear sclerosis were observed in both eyes
in anterior segment examination. Posterior segment evaluation was done
by fundoscopic and optical coherence tomography (OCT) examination.
OCT of the macula showed full-thickness IMH with loss of both
neurosensory retina and retinal pigment epithelium (RPE) combined with
separation of perifoveal posterior vitreous on both center of the macula
and inferior edge of the macular hole. But incomplete posterior vitreous
detachment (PVD) with persistent antero-posterior vitreous traction on
the small part of the superior edge of the MH was seen in upper scans, of
horizontal sections in OCT. (Figure 1)
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Figure 1. Incomplete posterior vitreous detachment (PVD) with persistent vitreous traction on superior edge of the Stage Il IMH seen in upper
scans, of horizontal sections of OCT.

The both nasal and temporal edges of the macular hole were sharp and
stretch out bridge-like structure. Basal diameter of MH was 590 1, the

minimum diameter was 250 |, and the upper diameter was 410 p. This
OCT revealed a stage II. Full-thickness IMH. (Figure 2)

Figure 2. Stage Il full-thickness macular hole with sharp and stretch out edges combine with separation of perifoveal posterior vitreous on center of
the macula

For treatment of IMH, pars plana vitrectomy was recommended to
relieve posterior vitreous traction on the edge of MH. During the
preparation for surgery two weeks later, his visual acuity increased to 0.2,
and visual distortion was decreased. A complete PVVD with the release of
foveal vitreomacular traction combined with spontaneous closure of IMH
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and restoration of external limiting membrane (ELM) was observed on
OCT examination. But outer retinal changes, including interruption of the
foveal photoreceptor ellipsoid zone (EZ) and retina pigment epithelium
combined with a small pseudocyst of the macula were seen in the same
OCT scans. (Figure 3)
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Figure 3. Complete PVD with the release of foveal vitreomacular traction combined with spontaneous closure of IMH

At subsequent visits, progressively decrement in the size of pseudocyst and improvement in EZ changes were observed. (Figure 4. a,b,c,d).

S

Figure 4a. Four months after the spontaneous closure of Stage Il IMH
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Figure 4c. One and a half year after the after the spontaneous closure of Stage Il IMH
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Figure 4d. Two years after the after the spontaneous closure of Stage 1l IMH

Figure 4(a,b,c,d). Progressive resorbtion of pseudocyst with decreasing
in horizontal cyst diameter.

Best-corrected visual acuity increased to 0.4 during the follow up period.
Two years after the spontaneous closure of MH, prominent resolution of
the foveal pseudocyst combined with significantly resolved residual EZ
disorganization and small persistent defect on the retina pigment
epithelium were observed. No reopening of macular hole or any other
degenerative changes occurred during the follow-up period.

Discussion:

The spontaneous closure of IMH is very rare, and its incidence varies
from reported in 0 to 11.5% [1,5,13,14]. Okubo et al. [5] reported five
eyes (3.5%) with spontaneous closure of full-thickness IMHs of 142
eyes. In Freeman et al.'s [6] multi-centered, controlled, randomized
clinical trial, 2 (4%) eyes showed spontaneously closed IMH out of 56
eyes. [2,7] Yuzawa et al. [1] observed spontaneous closure in 6 eyes
(6.2%) of 97 eyes. In Ezra et.al. [7] series, spontaneous closure of the
IMH occurred in 7 (11.5%) of 61 eyes.

Liang and Liu [10] reviewed the Pub Med database articles from 1999 to
2018 about the spontaneous closure of IMH. They found the spontaneous
closure in stage | was seen in 41 eyes, in 21 eyes with stage Il, in 13 eyes
of stage 111, and seven eyes in stage IV IMHs in the literature. The chance
of spontaneous closure of IMH has correlated with the stage of IMH; the
more advance stage of IMH, the less opportunity to closure. The most
spontaneous closure of IMH was published as a case report similar to our
case.

The exact mechanisms for the spontaneous closure of IMH are not well
understood, but several hypotheses have been described. Complete
posterior vitreo-retinal separation causes relief antero-posterior traction
on the edge of the macular hole and results in flattening of the elevated
foveal tissue in the MH. Flattening of the MH edges allows retina pigment
epithelial (RPE) migrations into the inner retinal surface, combined with
the bridging effect of retinal tissue by glial cell and Mdller cells
proliferation across the hole, facilitate spontaneous closure of IMH.
Besides, collagen secretion by retinal cells and their contraction
circumferentially pulls the separated MH edges centripetally may cause
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the spontaneous closure. However, other unknown cellular reactions like
inflammation maybe effect these histological changes. (5,9,13,14)

In our patient, the development of total PVD and release of
anteroposterior vitreous traction on the edge of the macular hole initiated
the formation of the spontaneous closure of Stage Il macular hole. During
the follow up period, continuity of external limiting membrane and
regeneration of the outer nuclear layers of fovea were observed. But even
with a significant EZ restoration, minimal interruption of RPE in the small
pseudocyst was persisted.

Freund et al. [12] reported spontaneous closure of stage Il IMH without
complete posterior vitreous detachment similar to Kelkar et al [13] report.
[9, 29] Morawski et al. [14] observed that IMH spontaneously closed in 5
out of 9 eyes without the relief of VMT. These reports showed that the
release of VMT could initiate the spontaneous closure of IMHs, but it may
not be the essential mechanism.

Spontaneous macular hole closures were reported on both stage 111 and
stage IV IMHs in several reports. Total PVD had already developed and
antero-posterior traction was relieved, therefore the mechanism of
spontaneous closure may be more complicated [14,15]. Privat et al. [16]
observed spontaneous closure of 6 eyes with stage Il or IV MHs.
Sugiyama et al. [17] published similar cases in which posterior vitreous
already separated from the MH edge.

The exact pathogenesis of IMH closure remains incompletely understood
and several mechanisms have been reported [18-21]. Morawski et al.
[14], similar to Michalewska et al. [2,18], suggested that when the edges
of macular holes become sharp and stretch out bridge-like structure, this
"bridging" phenomenon is the main mechanism of spontaneous closure
of IMHO.

In presenting case, sharp edges on the MH in the initial stage and rapid
regeneration of ELM after release of VMT were observed. Intact ELM
may give structural stability in the central outer retinal layers, and bridges
that effect the holes may facilitate the spontaneous closure of stage Il
IMH.

The diameter of MHs may be another factor for the spontaneous closure.
Privat et al. [16] suggested that MH with less than 250um diameter have
more prone to close spontaneously. The smaller diameter of IMHs has
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more chance that both edges to combine together. Fernandez and Navarro
[20] reported that IMHs with a minimum diameter of IMH smaller than
basal diameter have more opportunity to close spontaneously. We
observed that basal diameter was much larger than the upper diameter of
small IMH in presenting the case.

Conclusion

We observed the release of VMT, sharp edges on the MH, the bridge-like
structure, and the small size of hole diameter in presenting a case with
spontaneously closed stage Il IMH. All of these factors are important
during the spontaneously closure process of IMHSs. Still, none of them is
unique, and each hypothesis needs to be confirmed by both
histopathologic examination and OCT evaluation studies with more
sample numbers.
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